Synergistic anti-tumor effects of RAD001 with MEK inhibitors in neuroendocrine tumors: a potential mechanism of therapeutic limitation of mTOR inhibitor.
Mammalian target of rapamycin (mTOR) inhibitors have been clinically used as anticancer agents in several types of human malignancies including neuroendocrine tumor (NET) but the development of clinical resistances or their therapeutic limitations have been also reported. This clinical resistance has been proposed to be partly due to a compensatory activation of an mTOR upstream factor Akt and MEK/ERK pathway in NET cells but its details have not necessarily been reported. Therefore, in this study, we examined the effects of mTOR inhibitors on these activations and of the concomitant treatment of mTOR and MEK inhibitors in two NET cell lines, NCI-H727 and COLO320. We evaluated the effects of RAD001, mTOR inhibitor, and U0126, MEK inhibitor, on cell proliferation and migration of these cells. In addition, an alteration of the factors involved in Akt/mTOR and MEK/ERK pathways was also examined under administration of these agents. RAD001 and U0126 treatment significantly inhibited cell proliferation and their combined treatment synergistically decreased it in both cell lines. Additionally, these treatments above decreased the expression of cell cycle-related factors, suggestive of an involvement of cell cycle arrest in therapeutic effects. The combined treatment also inhibited the cell migration in NCI-H727 via the decrement of MMP2 and 9 in an additive manner. We demonstrated the potential synergistic/combined effects of inhibitors of mTOR and MEK on cell proliferation and migration. These results suggest the potential therapeutic efficacy of the combined therapy of mTOR and MEK inhibitors or a dual inhibitor for the treatment of NET patients.